Early response assessment in prostate carcinoma by ¹⁸F-fluorothymidine following anticancer therapy with docetaxel using preclinical tumour models.
The aim of the study was to assess the potential usefulness of 3-deoxy-3-(18)F-fluorothymidine (FLT) as a radiopharmaceutical for imaging the early therapeutic effects of docetaxel (DTX) on tumour proliferation in hormone-refractory prostate cancer (HRPC). Cells of the androgen-independent human prostate tumour cell line, 22Rv1, were implanted in athymic male mice. Approximately 3 weeks after cell implantation, the mice were treated with DTX or vehicle. Before and after the treatment, the mice were imaged with a microPET-Focus-F120 scanner (Concorde Microsystems, Knoxville, TN, USA) using FLT and (18)F-fluorodeoxyglucose (FDG). Tracer accumulations in the tumours were then analysed and compared with the proliferation activity and apoptotic index of the tumours. In a separate cell study, 22Rv1 cells were treated with DTX, then incubated with FLT or FDG and examined for their tracer uptake. The microPET imaging showed a significant decrease of FLT uptake in tumours after administration of DTX, while the changes of FDG uptake were minimal. Immunohistochemical analysis of the tumours revealed that the changes of FLT uptake were well correlated with those of proliferation activity but not with the apoptotic index. In vitro studies demonstrated that the significant decrease of FLT uptake in the cells after incubation with DTX correlated with the % S-phase cell fraction, while there were only minimal changes in the prostate-specific antigen concentration of the cell medium and FDG uptake in the cells. These results indicate that FLT is a promising tracer for monitoring the early effects of anticancer therapy with DTX in patients with HRPC.